IMPORTANCE Socioeconomic and behavioral factors can negatively influence posthospital outcomes among patients of low socioeconomic status (SES). Traditional hospital personnel often lack the time, skills, and community linkages required to address these factors.
cause readmission and death after hospital discharge. [7] [8] [9] [10] [11] To improve these outcomes, hospitals will need to address socioeconomic and behavioral risk factors that occur in low-SES patients' homes and communities. The American Hospital Association 12(p1) has urged hospitals to "evolve into health systems partnering with community organizations" and to consider acute illness as a signal that triggers patient-centered care extending beyond hospitalization. However, the current health care workforce may not be equipped to operationalize this shift. Traditional personnel often lack the time, skills, and community linkages required to address underlying socioeconomic drivers of disease. In addition, several studies have shown that low-SES patients may harbor mistrust of these personnel 13, 14 and prefer "empathic support" 15, 16 from someone with whom they can relate.
Community health workers (CHWs) are trained laypeople who share socioeconomic backgrounds with their patients, which facilitates the workers' ability to provide support consistent with patients' values and needs. 17 There is evidence that CHWs can improve outcomes for patients with chronic conditions, [18] [19] [20] [21] [22] [23] increase linkages to primary care after emergency visits for hypertension, 24 and reduce hospital use for children with asthma. 25 This evidence has prompted increased use of CHWs in new models of care, such as the Oregon Coordinated Care Organization. 26 However, integration of CHWs into the health care workforce has been hampered by 3 factors. First, CHW interventions-including hiring, supervision, and work practices-are often poorly standardized and difficult for health systems to reproduce. Second, most published CHW interventions are disease specific, limiting generalizability to a growing patient population with multiple chronic diseases. Third, according to the Agency for Healthcare Research and Quality, 27 many studies of CHW interventions within the United States are of low methodologic quality. Our objective was to create a standardized, exportable CHW model-Individualized Management for Patient-Centered Targets (IMPaCT)-and conduct a randomized clinical trial to test its effect on posthospital outcomes among low-income, uninsured, or Medicaid patients hospitalized with varied conditions. These patients are at high risk for poor outcomes 7, 11 but, unlike Medicare patients, are often ineligible for care transition services. We hypothesized that, compared with patients receiving usual care, those receiving the intervention would have higher rates of posthospital primary care access and better posthospital outcomes, including higher quality of discharge communication, self-rated health, satisfaction, patient activation, and medication adherence and lower 30-day readmission rates.
Methods
This study was a 2-armed, single-blind, randomized clinical trial. The study was approved by the institutional review board of the University of Pennsylvania. Participants provided written informed consent and received a total of $30 in prepaid gift cards as study honoraria.
Study Setting and Participants
The study was conducted at 2 academically affiliated Philadelphia hospitals. Eligible patients were (1) aged 18 to 64 years; (2) observation patients or inpatients on the general medicine service between April 10, 2011, and October 30, 2012; (3) uninsured or insured by Medicaid; (4) English speaking; (5) on the day of admission, expected to be discharged to home as opposed to a postacute care facility; and (6) residents of 5 Philadelphia zip codes in which more than 30% of the residents lived below the federal poverty level and which accounted for 35% of all readmissions to study hospitals. One of the original inclusion criteria, the recommendation to follow up with a primary care provider (PCP) after hospital discharge, was removed on May 23, 2011, because this determination would have occurred after randomization.
Patient Enrollment
Each day, trained research assistants (RAs) used the electronic medical record to create a list of newly admitted eligible patients, ordered the list using a random number generator, and then approached patients in their hospital rooms until they enrolled 3 patients per day. After confirming eligibility and obtaining written informed consent, RAs conducted a verbal survey to obtain sociodemographic and health information. The RAs then notified a member of the study team (S.K.) not involved with outcomes assessment who assigned each patient to 1 of 2 study arms using a previously obtained computergenerated randomization algorithm using permuted variable block sizes with a concealed sequence. 28 This study team member contacted CHWs when a participant was randomized to the intervention. A researcher external to the study team held a copy of the randomization algorithm for monitoring purposes. Patients were recruited between April 10, 2011, and October 30, 2012, at which time the trial was stopped because we had reached our prespecified sample size target. Follow-up surveys were completed on December 18, 2012.
Procedures
Control arm patients received routine hospital care, including daily multidisciplinary rounds to discuss patients' discharge needs. Nurses reconciled medication changes and handed patients written discharge instructions and prescriptions. Primary care physicians within the health system received an electronic discharge summary within 30 days of discharge. The intervention arm also received IMPaCT, a CHW model developed by the study team based on qualitative participatory action research with high-risk, low-SES patients. 15, 29 The
IMPaCT model consisted of 3 elements that are described in detailed protocols and available online 30 : (1) recruitment and hiring guidelines, (2) training, and (3) standardized work practices. For recruitment and hiring, the IMPaCT protocol specified minimum educational requirements (high school diploma) and guidelines for selecting CHWs with personality traits that low-SES patients identified as important (eg, active listening). For 31 Finally, the IMPaCT protocol defined standardized work practices that CHWs use to provide tailored care in 3 stages: goal setting, goal support, and connection with primary care. On the day of hospital admission, CHWs used an in-depth semistructured interview guide to help patients set goals for recovery. This interview began with the open-ended question: "What do you think you will need to do to stay healthy after discharge?" The CHWs then worked with patients to create an individualized action plan for achieving each of these patientcentered goals. Each plan comprises 4 elements: a measureable goal, patient confidence in achieving the goal, 32 resources, and a step-by-step plan for goal achievement. This approach builds on the technique developed by the Community Health Access Project 33 but allows patients and CHWs to develop individualized action plans rather than selecting from prespecified standard templates. During hospitalization, CHWs served as liaisons between patients and the inpatient care team, explaining patients' goals to the team and ensuring that patients could execute the team's discharge instructions. During and after hospitalization, CHWs provided tailored support based on patients' goals using telephone calls, text messages, and visits. For example, if a patient's stated goal was to quit smoking, the CHW might have accompanied the patient to a smoking cessation class. Finally, CHWs connected patients to primary care. If patients lacked a PCP or were dissatisfied with their current PCP, CHWs helped patients select suitable providers based on referrals from other patients and features, such as cost or proximity to public transportation. The CHWs coached patients to schedule and attend appointments and offered to accompany patients to the first posthospital appointment. During this appointment, CHWs provided PCPs with the medical discharge summary and an overview of patients' action plans. The intervention lasted until the posthospital primary care appointment and a minimum of 14 days.
For this study, 2 CHWs (M.L.W. and S.M.) were hired as fulltime employees earning $14 per hour. These CHWs were initially supervised by the principal investigator (S.K.) and subsequently supervised by a master's-level social worker with experience in case management and community organizing. The manager followed standardized supervision manuals to provide oversight through real-time consultation and biweekly individual meetings, telephone contact, and documentation review. During biweekly meetings, the manager reviewed the action plans for each patient in the CHWs' active caseload, providing suggestions to facilitate goal achievement. The manager also facilitated a weekly team meeting with all CHWs to discuss patient cases and provide ongoing training on topics that CHWs deemed important to their work. 
Baseline Measures

Outcome Measures
The prespecified primary outcome was patient-reported completion of a follow-up appointment with a PCP within 14 days of discharge. We chose this as our primary outcome based on prior qualitative work 15, 29 suggesting that low-SES patients viewed lack of access to posthospital primary care as a key barrier to recovery. Prespecified secondary outcomes were defined and measured according to the licensing instructions of validated instruments. We were interested in measuring the effectiveness of the intervention in improving outcomes that were of interest to low-SES patients 15 and reflected domains of enhanced patient experience, improved health, and controlled acute care use. 45 We measured high-quality discharge communication, defined as a positive answer to the Hospital Consumer Assessment of Healthcare Providers and Systems survey 2 question, "During this hospital stay, did doctors, nurses, or other hospital staff talk with you about whether you would have the help you needed when you left the hospital?" We measured the mean change in patient activation 37 between the baseline and follow-up surveys according to licensing instructions for the Patient Activation Measure. 37 We calculated mean satisfaction on a 5-point scale using the general satisfaction domain of the Patient Satisfaction Questionnaire Short Form. 46 We defined perfect medication adherence as a score of zero on the Morisky Medication Adherence scale. 47 We measured health outcomes using mean change in self-rated mental and physical health 48 between baseline and follow-up using the licensing instructions for the complete 12-Item Short Form Health Survey instrument. Finally, we summarized rates of all-cause 30-day readmission to any hospital in Pennsylvania in 2 prespecified ways: the proportion of patients readmitted within 30 days after the index discharge and the proportion of readmitted patients who experienced multiple 30-day readmissions. After determining that our data source could not consistently collect information on emergency department visits, this secondary outcome was removed on June 3, 2011.
Research assistants blinded to study arms and hypotheses used standardized interview guides to collect patientreported outcomes 14 days after discharge. The RAs made 4 telephone calls and 1 home visit attempt before considering patients lost to follow-up. Readmission data were collected by linking patient identifiers with the Pennsylvania Health Care Cost Containment Council 49 statewide database for all hospital discharges across Pennsylvania.
Process Measures
For intervention patients, CHWs documented process measures, including initiation of intervention, CHW presence during discharge instructions and PCP appointment, and notes on progress toward achieving patients' goals. The RAs who were not blinded conducted brief exit interviews with intervention patients asking their "thoughts on the IMPaCT Project" and the intervention component they found most helpful.
Statistical Analysis
We based our sample size estimate on a 15% increase in completed follow-up with a PCP within 14 days following hospital discharge in the intervention arm compared with a previously reported 4, 50 follow-up estimate of 49% in the control arm.
We estimated requiring 192 patients per arm to allow detection of this difference with 80% power and a type I error rate of 5%. Descriptive comparisons between group baseline characteristics and outcomes used χ 2 tests for categorical variables and 2-tailed, unpaired t tests, as well as the Wilcoxon ranksum test for continuous variables. Confidence intervals for absolute risk differences were calculated using the AgrestiCaffo method. 51 Multivariable regression models, logistic for binary outcomes and linear for continuous outcomes, included study arm and all baseline covariates differing between arms, with the threshold set at P < .10 (number of usual care providers and insurance status). We also included baseline health and activation scores in the linear regression models for change in health and activation, respectively. We performed an intention-to-treat analysis based on random assignment and used multiple imputation for missing data, 52 simulating a multivariate normal distribution for all variables in the primary analysis model as well as those associated with missing outcome information. Each of 5 imputed data sets was analyzed and the results were combined for inference. To assess the robustness of our results, we performed 3 additional analyses: using multiple imputation with chained equations, 53 including only patients with complete data, and assuming loss to follow-up as failure. The results of these sensitivity analyses were similar to those of the original model, and we report only the results of the original model. We analyzed open-ended feedback from intervention arm patients using a grounded theory approach. 54 First, transcribed data were imported into NVivo 10.0 (QSR International Pty Ltd), a qualitative analysis software program. 55 We then developed a coding structure that included major ideas that emerged from a close reading of the data. Two independent members of the study team (S.K. and J.S.) coded transcribed data and resolved discrepancies by consensus.
Results
Study Patients
Of the 709 patients we screened, 26 were found to be ineligible because they were non-English speaking, did not reside in study zip codes, or were expected to be discharged to a postacute care facility. Of the remaining 683 eligible patients, 237
(34.7%) declined to participate and 446 (65.3%) were enrolled ( Figure) . Participants and nonparticipants were similar in age (P = .49) and sex (P = .51). The mean age of the cohort was 44.5 years, 40.6% were male, 93.5% were black, 81.0% had an annual household income below $15 000, and 39.4% had unmet health needs. The 2 study arms were similar in all baseline characteristics with the exception of insurance status (P = .09) and percentage with a usual care provider (P = .04) ( Table 1) . Nearly equal percentages of control and intervention patients completed the follow-up interview (86.6% vs 86.9%; P = .92). The 59 noncompleters were more likely than the 387 completers to be homeless (15.3% vs 2.3%; P < .001), to not be black (13.6% vs 5.4%; P = .02), to use illicit drugs (35 
Outcome Measures
A greater percentage of patients in the intervention arm completed posthospital primary care follow-up within 14 days of discharge compared with the control arm (60.0% vs 47.9%; P = .02). After adjustment for covariates imbalanced between groups, intervention patients had a 52% higher odds of completing posthospital primary care follow-up within 14 days (odds ratio [OR], 1.52; 95% CI, 1.03-2.23) ( Table 2) . Among unadjusted secondary outcomes, patients in the intervention arm were more likely to report high-quality verbal discharge communication (91.3% vs 78.7%; P = .002) and greater improvements in mental health (mean, 6.7 vs 4.5; P = .02) and activation (3.4 vs 1.6; P = .05). There was no significant difference between the arms in satisfaction with medical care (3.4 vs 3.4; pared with 38 readmissions in the intervention arm. A similar proportion of patients in both arms experienced at least one 30-day readmission (15.0% vs 13.6%; P = .68). However, patients in the intervention arm were less likely to have multiple readmissions (2.3% vs 5.5%; P = .08). Among the subgroup of patients who were readmitted, the intervention decreased recurrent readmissions from 40.0% to 15.2% (P = .03).
Process Measures
The CHWs met with 99.0% of patients during hospitalization within 24 hours of admission. Action plans commonly related to psychosocial issues (47.3%), insurance (23.9%), and medication costs (23.5%) ( Table 3) . Patients had a mean of 2.6 action plans. The CHWs helped patients to achieve a mean of 50.0% of their action plan goals. The CHWs were present at the time of discharge for 40.0% of intervention patients and communicated by telephone with an additional 49.5% within 48 hours of discharge. The CHWs were present at the initial visit with a PCP for 36.1% of the patients in the intervention arm. We compared all process and outcome measures between CHWs and found no significant differences. Most (79.7%) intervention patients provided positive openended feedback ( Table 4) . Patients appreciated that the intervention was tailored to their preferences. They described CHWs as advocates who were highly accessible, especially compared with other members of the health care team. Numerous patients said that CHWs were effective in "getting things done" that might have otherwise "slipped through the cracks." Patients explained that CHWs worked "outside the box" in addressing psychosocioeconomic determinants of health. Patients thought that the most helpful component of the intervention was social support (54.2%) followed by establishing primary care (23.8%). Patients provided examples of instrumental (67.1%), emotional (19.3%), and informational (5.8%) social support provided by CHWs. Patients reflected on skills or traits that enabled CHWs to be effective: 18.5% described personal traits, 5.4% described organizational skills, and 3.2% described CHWs' knowledge. Negative feedback was reported by 12.1% of the patients. Patients who already had support systems in place considered CHW support to be redundant. Others stated that their CHW was too busy with other patients to provide necessary support. Several patients thought that the intervention duration was too short.
Discussion
Our results demonstrate that a brief CHW intervention improved posthospital primary care access, discharge communication, patient activation, mental health, and recurrent readmissions for a population of high-risk hospitalized patients with varied conditions. This study has 3 main findings that may help health systems improve the value of health care.
First, many interventions improve one dimension of health care-patient experience, health outcomes, or cost-at the expense of others. For example, prior interventions that in- ers of poor health. This intervention simultaneously improved patient experience and health outcomes while controlling costly hospital use. Copyright 2014 American Medical Association. All rights reserved.
Second, we observed a modest reduction in recurrent hospital readmission in the overall cohort but a substantial reduction among the subgroup of readmitted patients. These findings raise questions about population management: should health systems strive to improve a variety of outcomes in a broader population of vulnerable patients or target a narrow population at high risk for a particular outcome (ie, hospital readmission)? A targeted strategy has 2 prerequisites. First, health systems require accurate real-time readmission risk prediction models, which are currently lacking. 57 Second, health systems must forego benefit to patients who are not at high risk for readmission but may be at risk for other outcomes, such as lack of primary care access or poor health status. Further cost-effectiveness analysis will help inform the optimal targeting strategy for this intervention. Third, the intervention offers health systems a scalable strategy for implementing the principle of patient-centered care. The CHWs used a standardized approach to create tailored action plans for achieving patients' individualized goals. The fact that the intervention was patient rather than disease centered will enable health systems to use the same CHW recruitment, training, and work practice protocols for a range of patients across diseases and settings. In this study, patients often described psychosocial issues as barriers to recovery and appreciated the element of social support the most among components of the intervention. The CHWs provided creative types of social support, such as going with patients to local recreation centers or helping families budget their limited finances. This type of support is often absent from health care and hospital care in particular, suggesting that CHWs offer value because they deliver a kind of service that conventional health professionals do not.
This study has limitations. First, the intervention was brief, perhaps explaining why the effect sizes for improvement in mental health and activation were slightly lower than the 3-point minimal important difference thresholds for these scales. Also, persistence of benefit from this intervention depends on longitudinal care provided by PCPs. However, we believed that bridging care gaps during the high-risk posthospital period was an important first step. Second, because CHWs worked with inpatient care teams, there may have been some spillover of benefit from the intervention to control patients. This effect would bias our results toward the null. Third, we did not have access to data on emergency department visits, which would have been useful because low-SES patients are at high risk for requiring emergency department care. 58 Fourth, this was a single-center study in a highly vulnerable population, which limits the generalizability of our findings. However, a strength of the study compared with many other CHW interventions is that we did not limit inclusion to patients with specific diseases. Finally, the primary outcome in this study was based on patient self-reported completion of the follow-up visit. Other studies 59, 60 have demonstrated high correlation between self-reports and documented health care use, particularly within a short recall period. 
Addressing social determinants
She helped me get childcare and helped me with programs for going back to school.
Advocacy A lot of people can't read the documents the doctors give them, so it's really helpful to have someone there to help.
Effectiveness
She helped me get connected in ways I would have never done on my own.
Negative feedback 12.1 Redundancy I already got the right meds and everything and I had most things figured out by then, so there wasn't much she could do for me.
Inaccessibility
My CHW couldn't attend my follow-up appointment with me [because] she was busy with another patient.
Duration
It would be better if they were around for longer than 2 weeks. It's tough to have that assistance given and then taken away.
Type of support Instrumental She showed me how to budget my money and actually went with me to a quit-smoking class. I was nervous at first, but having her there the first time made it easier.
67.1
Emotional She rode home with me and made me feel like someone cared about me. This was the first time anyone showed concern about me after I got out of the hospital. A lot of people are depressed, so the extra support is needed.
19.3
Informational She gave me info about programs I didn't know about, like maintaining diet and transportation to doctor appointments. 5.8
Characteristics of CHWs
Personal traits She was so helpful and caring, she became like a friend. 18.5
Organizational skills She really was a good helper getting things organized. She was very consistent and helpful with keeping me on top of my paperwork.
5.4
Knowledge She was great at networking and got me hooked up to a lot of things. She could have sent me to a health facility near my home, but she knew that I didn't have insurance at the time and so she found a better place for me to go-a community health center. It saved me a lot of money.
3.2
Abbreviation: CHW, community health worker. a Patients were permitted to have more than 1 category; therefore, denominators vary.
